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(54) yCTPOftCTBO AAA PEMOHTA 06CAA- 
HOfl KO/lOHHbl 

(57) H3o6peTeHwe othocwtc* k peMOHTMO-u30- 
* nnuwOHHbiM pa6oraM o6c3amwx ko/iohm ne<t>- 

Tera3dBbix cku3*cmm aa* BOCCTaHOBnCMwa ux 
repMeTwwocTn. Ueflb-noBUUjeH*e hbrgxhq- 
Ctm ycTaHOBKM MeTa/i/imecicoro n/iacTwp* 
(Mil). B KOpnyce ycTpoflcrea yCT3Hoe/>eHbi 
aneicTpoABwraTenbc peAyRTopoM. ruAPonacoc 
m rKAPOMM/iwHAP c rio/ibJM nopiuneM n u>to- 
kom. noA Mn na Ba/»y Kopnyca yCTaMOB/iena 
paCKaTwBaKaman rom)Bica(Pr). B hh^hs* mc- 



TO KOpnyca C B03MO*HOCTbK> B3aMMOA6MCTBMfl 

c Mn p33MeuneH ynop c jKeciKO CBB3a«HWM c 
hum npHBOAOM ero ocesoro nepeMemeHMH. 
HdA Pr pacno/io*eH AopHnpyK)iawM KOHyc, 
ycraHOBneMHUft Ha ujToice c BOSMOxHoctbio 
B33HMOAeHCTBua c Mfl. npMBOA nepeMeme- 
HMftynopa awno/iHeH a suae Aw<J>4>epeHuna/ib- 
Moro nopuJHn. ycraHoe/ieHHoro b icopnyce m 
o6pa3ytomero c ero CTeHKaMn ABe icaMepw. 
OAHa m3 KaMep rMApaayiMHeCKM ce«3aH3 Kana- 
/jom c nonocrbio MarMeTaHun, a Apyraa - APy- 

CUM K8H3/IOM C flO/IOCTblO BCSCtJBaMM* 

ruAponacoca. Mokav co6otf KaMepw cB«3aMbi 
KananoM c pacnono>KeHHbiM a hcm o6pbthwm 
K/iananoM co ujtokom. KOHyc. npoxoA* no MO. 
AecJ>opMMpyeT ero a mh/mhaP h npu*WMaeT k 
peMOHTwpyeMOw Tpy6e. nepeMeiuaeMaa 
6C/ieA 3a KOHycoM PT co3Aaer Aono/innTenb- 
Hyio n/iacrnsecKyK) Ae<J>opMaunio. npwt aoctvi- 
xehHH aepxMero nonowenvia cbomm 
topuom B03AB^CTByeT Ma ujtok icnanana, koto- 

PU& OTKpUBBeT AOCTyn pa60MBM XHAKOCTiA M3 

KaMepw H3A nopiuneM no xaHa/iy b nonoctb 
BcacbiBaHM« rwAPOHacoca. KoHra<THa« nm>- 
maAb m yAep>KWBaK)iAee ycn/iwe Mn na ctchkc 
o6c3amom KOnonnu AOCTaTOMHbi a*h ero yAep- 

XaHU*. 1 M/l. 
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M3o6peTeHne othocmtcw k ycrpo^CTBaM 
An« peMOHTHO-M30n«unoHHbix pa6oi o6caa* 
hwx ko/iohh ne<t>Tera30Bbix cicaaxnM c ue/ibK) 
BOCctaHoo^eMvw mx repMeTHMKOCTM. 

(jeibio M3o6peTeHn» AB/iweTcw noBbiuje- 
Mwe naASxcHOCTM ycTaHOBicn MerannwHeCKoro 
n/iacrwpfl. 



Ha sepTe*e cxeMatwMHO M3o6pax<eHO 
npeA/iaraeMoe ycipot'iCTBO a*» peMOMTa 06- 
caAMO^ koaomhw. npoAOAbMWM pa3pe3- 

B UMiiMHAPwnecKOM KOpnyce 1 yctportd- 
G3. cnycKaeMoro a cKB3>KMMy «a Ka6e/ie 2. 
pacno/io>*cen anexTpoABwraienb 3 c peAy< T o^ 
pOM 4. ABy*nnyn»cepHWM r^ApOHacoc 5 c Bca- 
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cweaiOiuMMM 6. MarneTaienbhbiMM 7 m p^AY*- 
mioHMWM 8 K/iaaanaMM. /mapoum/imhap 9 c 
noAbiM nopujHeM 10 v\ ujtokom 1 1 . AM<J><J>epeH- 
UnanbHwrt noptueHb 12, BBAAK>muwc* npviBO- 
AOm oceaoro nepeMemeHMji ynopa 13. h 
^eCTKO C HUM Ce*3aHHUVk. AopHvipyiomuM ko- 

Hyc 14 c noAnpyaCMHeHHUMM nAaoa»omuMM 
nnaujxaMW 15. pacxaTbiaaiomafl ronoaxa 16 w 
npoAO/»bHO-ro<J>pvipOBaHHuft MeTanAn^eCKWi 
n/iactupb 17. Pa60Mwe nonoc™ ruApouwnviM- 
Apa 9 m no/ioro nopuiHR 10 r*ApaBAUMecxM 
CBfl3aHw Me*AY co6oa no xawaAy *epe3 hoa- 
rpy>KviHCHHWM 30nOTHvtK-nepeKn»OMaTenb 18, 
KaMepa, o6pa30B3HHaa cTewxaMM xopnyca h 
AV»<|>4>epeHUnanbHUM nopujHeM 12. rwApaBAM- 
MeCKvi cBHaaMa no xaHanyJc nOAodbto Harne- 
T3HMR rwApoHacoca. 

Apyraa xaMepa. o6paaoB3HHaa creHKaMH 
Kopnyca h An<t><J>epenuvianbHbiM nopuineM. 

rMApaB/MMeCKW CBA33H3C HOnOCTbO BCBCblBa- 

hup rwApOHacoca xanaAOMtf. 

B AW<t>Vj>epeMuvia/ibHOM nopiune A"« can- 
3no€ewx xamep BbinoAHeH xanan c axcwaAbHO 
pacnoAo*£HHbiM o6paTHWM xAananoM 19 c 
Bbicryrrajoiui^M «*3 xopnyca uitoxom, B vicxoa- 
hom nonoxeHMvt Knanan 19 3axpbrr m pa3Ae/ia~ 
er KdM^pbi, o6pa30BaHHbie 

AUKj>«t>epeMuwa/it»HWM nopumeM 12 co cienxa- 
mm xopnyca. BHyrpeHHPfl noAocTbycTportcTaa 
3anonHeHa paBoMeft xwAKOCTbio m cxoMnan- 
cwpOBaMa c BnewHeft cxaaxuHHon cpeAOtf 
anatTtmHUM xoMnencaTOpoM 20. AopHnpyK)- 
*H*ift Kowyc 14 m pacKaTbiB3K>ma« roAO&xa 16 
yCTaHOBiieHU na xonue nonoro urroxa 1 1 . npvi 
3TOM;papicaTWBaiou;an ro/ioaKa xwMeMaTMMe- 
Ckm CBfl3ana c aneKTpoABMraTe/ieM 3 Mepe3 
TenecxontmacicMw Ban 21 xopnyca. ycTanoB- 
/leHHufiJia qnopax xaseMwa b hoaom ujTOKe 1 1 . 
nopujv.B 10.CB«3aHHbiw C hmm Ban 22 vt nnaHe- 
Tap,H>iFi peAYKTop 4. Ha aa/iy 22 ycTanoaneH 
3KCueHTpMK 23,cny>xamw& npnooAOM aby* 
n/iyHxepoa rwAPonacoca 5. 

npoAO/»bHo-ro4>piipoBaHMwP» MeTan/iime- 
ckmvi n/iacTbipb 17 b TpancnopTHOM noAoace-. 
huh pacno/ioxen Me*Ay. T,e. yAep*HBaeTC« 
AOpHnpyrtiUMM xonycOM 14 n ynopOM 13. 

J\n* 3axpenneHWH ycrpoAcTBa b koaohhc 
oho cHa6xeHO ynopHbiMM wAwncaMK maw axo- 
pBMn(He noxa33Hbi). 

YCTpoi^cTBo pa60Taei c/ieAyoiu^M obpa- 

30M. 

Ha MMiepBane npoBeAenM* peMOHTHo- 
M3on»UMOMMUx pa6oT no xa6enio 2 BxnkOsaeT- 
c« 3/iexTpoABnraTenfc 3. xoTopbiiH Mepe3 
sxcueHTpwR 23 npMBOAKT b AettCTBue nnyMxe- 
pw ruAPOHacoca 5 w oAMOBpeM€«Ho bo apame- 
Hv*e Mepe3 Ba/iw 21 m 22 pacxaTUBaiouAyK) 
ro/)OBxy 16. nepBonasa/ibHO xopnyc 1 npn6o- 
pa 33HKOpwo3eTc« o xo/ioMHe Tpy6. a 33TeM 
pa6oMan >KHAKOCTb no icana/iyaoT rn A pOH3Co- 
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ca nocrynaeT b K3Mepy hba AM<J><t>epeMUna/ii»- 
HtiM nopuineM 12 m paGoMee Aaanenwe nepea 
ynop l3yAep^vtaaeT npoAO/ibno-ro(ppi4pOBaM- 
hwm MerarniMsecKHw n/iacTwpb 17. flpn 3tom 
o6paTHbift icnanan 19 3aKpwT. 

noc/ie AocTwaceHM* Heo6xoAMMoro Aaa/ie- 
HMfl noAnpyxuMeHHUki 3onoTHMK-nepexn»OMa- 
Te/ib 18 nepeMecTMTcn anvts ao ynopa. 
oTxpbt BaR AOCTyn pa6oMew xcmakoctm no xan3- 
nyanoA nopiueHb 10 ruApoi^/niHAPa 9. 

/JopHnpyiOiun^ xoHyc 14. npoxoA* no 
nnacTbipio 17, 4>opMnpyeT ero e mmamhap m 
npuXMMaer x peMOHTnpyeMOi?i 7py6e. a ero 
nfldBatoiuue nnauixw xanviOpyKJT. co3AaBan ra- 
paHTMpoaaHHuw naTAr. nepeMemaeMan ac/ie A 
3a AopHMpywmHM xonycoM 14 pacKarbiBaio- 
maa ro/iOBxa 16 co3AaeT AononHHTe/ibHyxs 
n/iacTWHecxyjo Ae<^opMauvtK> n/iactwp« 17 no 

MaKpO- VI MViKpOHBpOBMOCTRM BHyTpehHew 
CT6MKM o6caAnort xonOHMW w ynpOMMneT no- 
aepxwocTHwti caoi?i B^yTpeHHeM noeepxHocTM 
n/iacTbipn 17. npw AOCTwxeHMM sepxHero no- 
no*eHna AopHwpyioiuap ro/)oaxa 16 cbomm 
topuom B03Ae^cTeyeT na ujtox x^anaHa 19. 
xoTopw* OTxpbisaeT AOCTyn pa6oMei?i xmako- 

ctm H3 xaMepw M3A A l ^4 > 4 ) ^P eMl A iia;,bMb,M n °P" 
ujHeM 12 no xaMany 6 b nO/iocTb scacwBaHM« 
rwAPonacoca. 

S 3tom no/io>xeMiiii KOHTaxTna« nnomaAb 
u YA^pttWBaiomee ycwnwe n/iacTUP« 17 Ha 
CTenxe o6caAHO« ko/iohhw AOdaTOMMW aa* 
eroyAep>HWBaMwq n AVKj>4>«P^H^ anbMb,ft n °P' 
ujeHb 12 BMecTe c AopHMpyiomviM xoMycoM 14 
vi pacxaTUBawiMeft ronoaxo* 1 6 nepeMecTMTcw 
BBepx. o6ecneMM8aR nonhbtft hx bwxoa n/ia- 
CTbipR 17. 

floc/ie aaeepiueMviq pa6oTw noyctaHoaxe 
nnacTbipa 17 3/iexTponpMBOAOM 3 o6ecneHM- 
BaeTCfl oc8o6oxAeHMe xopnyca npvi6opa ot 
cieHxw o6caAHoi^ xoVtohhw m 33tcm ycTpowcr- 
bo TpaHcnoprnpyeTCB Ha noaepxHOCTb. 

cd o p m y a a n3o6peTeHMR 
YcTpofiCTfio Ana peMOHTa o6caAMO* ko- 
aohhw, BKAKjnaiOvuee xopnyc. ycTaHOBneHHwe 
b hbm 3/iexTponpwBOA c peAyKTOpoM. rviAPO- 
Hacoc m ruAPouvinMHAP c nanbiM nopujHeM m 

UJTOXOM. MeT3AAWMeCXM* nnaCTWpb. yCTBHOB* 

neHHyK) noA hwm Ha Bany xopnyca pacxaTWBa- 
Kmjyio ronoaxy m pa3MemeHHb»Pi b HM*Hea 
nacTn xopnyca c Bo3MO)KHoCTbio aaanMOAetf- 
cranfl c MeTannvmecxMM n/iaCTbipeM ynop. ot- 
Annaioiueecp tcm. mto. c uenbK> noawtue- 
hmr HaAOXHOCTM yctaHOBKM MeTannviMetxoro 
nAacTupw. oho CHa6?xeHO sxecTxo canaanHbiM 
c ynopOM npMBOAow ero oceaoro nepeMeme- 
Hiifl m pacno/ioweHHUM h3A pacxaTweaJouiew 
roAOBXOM AopHwpyK)mnM xonyCOM. ycTaHOB- 

ABHHbtM H3 lUTOxe mApOUWMHApa C B03MO)K- 

HocTbK) B3aMM0AewCTBnft c MetannvwecxnM 
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nnacTUpeVi. ea/i icopnyca KMHeMaTtfwecKM cbr- 
33H c 3ne<TponpnBOAOM. npuBOA oceeoro ne- 
peMeiqeMMR ynopa Buno/itieH b buac 
A M<t>4>epeHuwa/ibHoro nopmnn, ycTSHoeneH- 
Horo a icopnyce m d6pa3yioiuero c ero CTemca- 
mm Aee saMepu, rwApaB/iwMec*w ca«3aM«bie 
mokay Co6oh icaManoH c pacno/ioaceHHMM b 



h6m o6p3TNfeiM KnanaHOM co uitokom. npu 
3tom OAHa M3 icaMep rnApaBnwMec*n cBR3ana 
c nonocTbK) nameta™*. APyra» " c nonocTbio 
ecacwBaHMfl rMAPOHacoca, a AopHwpyiomMiA 
Konyc yctaMOB/ieM c BOSMOacnocTbio B3a*MO- 
AePjCTBHR b eepxHeM nono*eHMM co iutokom 
oGpaTnoro K/ianana. 
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CocTaaMTeiib H fleeKoefla 
Pej&Kfop KJ.CepeAa TexpeA M.Moprema/i Koppeiaop MJle MMmc 

'39^1829 T*pa*360 no A n*CHoe 

BflVtWIH focyAapcTBertMoro kommtcts no M3o6peremi*M m otkpwtwam npw rKHl ^lA,r 
113035. Mocitaa. X-35. Paytucicaff na6.. 4/5 

npon3BOACTBeHKO-M3AaTe/ii»cicMvi kom6v»m3T w naTenT\ r. Y*ropOA. ynTarapuHa. 101 
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(54) CASING STRING REPAIR DEVICE 

(57) The invention is in the field of repair and insulation operations on the casing strings 
of oil and gas wells for the purpose of the restoration of their air tightness. The purpose of 
the invention is to increase the reliability of installation of a metal patch. An electric 
motor with a reducer, a hydraulic pump and a hydraulic cylinder with a hallow piston and 
a pin are installed in the body of the device. A laminating tip is installed on the shaft of 
the body, below the metal patch. In the lower portion of the body, with the possibility to 
interact with the metal patch, is installed a support with a drive of its axial movement 
firmly affixed to the support. A bore cone installed on the pin, with the possibility to 
interact with the metal patch, is located above the laminating tip. The support movement 
drive is executed in the form of a differential piston installed in the body and forming two 
chambers with its walls. One of the chambers is hydraulically connected by a channel 
with the pressure cavity and the other one is hydraulically connected by another channel 
with the suction cavity of the hydraulic pump. The chambers are mutually connected by a 
channel, which has a reverse valve with a pin. When passing through the metal patch, the 
cone deforms it into a cylinder and presses it against the pipe subject to repair. The 
laminating tip passing after the cone causes additional plastic deformation. When 
reaching top position, the laminating tip, through its face, affects the pin of the valve, 
which opens allowing the access of working fluid from the chamber above the piston 
through the channel and into the suction cavity of the hydraulic pump. The contact 
surface and retention strain of the metal patch on the wall of the casing string is sufficient 
for its retention. 1 drawing 

[lower right margin] (19) SU (1 1) 1659621 Al 
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The invention is in the field of devices for repair and insulation operations on the casing 
strings of oil and gas wells for the purpose of the restoration of their air tightness. 

The purpose of the invention is to increase the reliability of installation of a metal patch. 

The drawing gives a schematic presentation of the proposed casing string repair device, 
longitudinal section. 

In the cylindrical body, 1 , of the device suspended into the well by means of a cable, 2, is 
located an electric motor, 3, with a reducer, 4, a two-plunger hydraulic pump, 5, with a 
suction valve, 6, a pressure valve, 7, and a reduction valve, 8, a hydraulic cylinder, 9, 
with a hallow piston, 10 and a pin, 1 1, a differential piston, 12, which constitutes an axial 
movement drive of the support, 13, and is firmly connected to the latter, a bore cone, 14 
with spring-loaded floating rams, 15, a laminating tip, 16, and a longitudinally corrugated 
metal patch, 17. The working cavities of the hydraulic cylinder, 9, and the hallow 
piston, 10, are hydraulically connected with one another via the channel, a, through a 
spring-loaded slide valve, 1 8, a chamber formed by the walls of the body and the 
differential piston, 12, and hydraulically connected, via the channel, 8, with the pressure 
cavity of the hydraulic pump. 

The other chamber formed by the walls of the body and the differential piston is 
hydraulically connected with the suction cavity of the hydraulic pump via the channel, 
[illegible]. 

For the purpose of connecting the two chambers, a channel with an axially located 
reverse valve, 19, with a pin protruding from the body, is executed in the differential 
piston. In initial position, the valve, 19, is closed and divides the chambers formed by the 
differential piston, 12, and the walls of the body. The inner cavity of the device is filled 
with working fluid and is compensated with the external well environment by an elastic 
compensator, 20. The bore cone, 14, and the laminating tip, 16, are located at the end of 
the hollow pin, 11, where the laminating tip is kinematically connected with the electric 
motor, 3, through the telescopic shaft, 21, of the body, installed on rolling-contact 
bearings in the hallow pin, 1 1, the piston, 10, the shaft connected to it, 22, and the 
planetary reducer, 4. An eccentric, 23, used as a drive of the two plungers of the 
hydraulic pump, 5, is installed on the shaft, 22. 

In transportation position, the longitudinally corrugated metal patch, 17, is located 
between, i.e., is supported by, the bore cone, 14 and the support, 13. 

For the purpose of securing the device in the string, it is equipped with slip sockets or 
anchors (not shown). 

The device is operated in the following manner. 
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At the interval of repair and insulation operations, the electric motor, 3, is turned on via 
cable, 2, and the motor, through the eccentric, 23, activates the plungers of the hydraulic 
pump, 5, and simultaneously, through the shafts, 21 and 22, causes the rotation of the 
laminating tip, 16. Initially, the body, 1, of the device, is anchored in the string of tubes 
and then the working fluid, via the channel, 5, is fed from the hydraulic pump into the 
chamber above the differential piston, 12, and the working pressure, through the 
support, 13, supports the longitudinally corrugated metal patch, 17. At this time, the 
reverse valve, 19, is closed. 

After the necessary pressure is reached, the spring-loaded slide valve, 18, will move all 
the way down while opening to allow the access of the working fluid, via the channel, a, 
to the piston, 10, of the hydraulic cylinder, 9. 

When passing over the patch, 17, the bore cone, 14, forms the patch into a cylinder and 
presses it towards the pipe subject to repair and the cone's floating rams adjust it creating 
a guaranteed tightness. The laminating tip, 16, passing after the bore cone, 14, creates 
additional plastic deformation of the patch, 17, along the macro- and micro-bumps of the 
inner wall of the casing string and strengthens the superficial layer of the inner surface of 
the patch, 17. When the bore [sic] tip, 16, reaches top position, by means of its face, it 
affects the pin of the valve, 19, which opens allowing access of the working fluid from 
the chamber above the piston, 12, via the channel, [illegible], into the suction cavity of 
the hydraulic pump. 

In this position, the contact surface and the retention strain of the patch, 17, on the wall of 
the casing string are sufficient for its retention and the differential piston, 12, along with 
the bore cone, 14, and the laminating tip, 16, will move up, while providing complete exit 
from the patch, 17. 

After completion of the operation related to the installation of the patch, 17, the electric 
drive, 3, ensures the release of the body of the device from the wall of the casing string 
and then the device is transported to the surface. 

Claims: 

Casing string repair device, including a body, electric drive with a reducer installed in it, 
hydraulic pump and a hydraulic cylinder with a hallow piston and a pin, a metal patch, a 
laminating tip installed below the patch on the shaft of the body and a support located at 
the lower portion of the body with the possibility to interact with the metal patch, which 
is characterized by the fact that, for the purpose of increasing the reliability of installation 
of a metal patch, [the device] is equipped with an axial movement drive firmly connected 
with the support and a bore cone located above the laminating tip and installed on the pin 
of the hydraulic cylinder, which has the possibility to interact with the metal patch, the 
shaft of the body is kinematically connected with the electric drive, the axial movement 
drive of the support is executed in the form of a differential piston installed in the body 
and forming with its walls two chambers that are hydraulically connected with one 
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another via a channel, which has a reverse valve with a pin, where one of the chambers is 
hydraulically connected with the pressure cavity and the other chamber is hydrauhcally 
connected with the suction cavity of the hydraulic pump, and the bore cone is installed so 
as to interact, when in top position, with the pin of the reverse valve. 

[see original for figure] 
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